A syllabus analysis instrument was developed to assist program evaluators, administrators and faculty in the identification of skills that students use as they complete their college coursework. While this instrument can be tailored for use with a variety of learning domains, we used it to assess students' use of and exposure to computer technology skills. The reliability and validity of the instrument was examined through an analysis of 88 syllabi from courses within the teacher education program and the core curriculum at a private Midwest US university. Results indicate that the instrument has good inter-rater reliability and ratings by and interviews with faculty and students provide evidence of construct validity. The use and limitations of the instrument in educational program evaluation are discussed.
Introduction
Educational program evaluation has become more important in recent years as a result of regional and professional accrediting bodies requiring that institutions have effective evaluation processes to assess student achievement and engage in systematic and comprehensive self-study (see, for example, North Central Association of Colleges and Schools Commission on Higher education, 1997). While course syllabi themselves do not provide outcome data regarding the achievement of program goals and objectives, they generally do document the learning activities and assessments that comprise a curriculum. They also provide a framework for using evaluation feedback to make program modifications and improvements at the course level. Consequently, accreditation reviews are placing much more attention on syllabi organizing the objectives and assessment activities of courses within academic programs. In fact, the majority of higher education accreditation self-studies are probably specifically organized around the evaluation of individual courses (Nichols & Nichols, 2001) .
Recently, the teacher education program at our university was redesigned to increase the emphasis on computer technology skills at the same time that it was preparing for a major accreditation review. To help assess the extent of changes in the program since the redesign, we wanted to examine which technology skills students were using as they completed their coursework. A search of the literature, however, found no systematic, psychometrically sound approach for collecting information about courses and their contribution to a curriculum. Eberly et al. (2001) presented a framework for analyzing course syllabi, but their model broadly examines the content of syllabi and cannot be easily applied to the analysis of a particular set of skills. They also did not examine the psychometric properties of their instrument. Therefore, we developed a syllabus analysis instrument that can be used to help identify the skills that students are exposed to and expected to demonstrate during the completion of course assignments. Before describing the development of this instrument, we will discuss the role of syllabi in higher education. We will then provide the context for our application of the instrument to examine students' exposure to and use of computer technology skills.
Course syllabuses in higher education
The course syllabus is an essential tool for communication between the instructor and student in higher education. The main purpose of the syllabus is to communicate the intent, direction and expectations for a course (Birdsall, 1989; Altman & Cashin, 1992; Johnson, 1995; Wankat, 2002) . For students, the syllabus provides critical information for making decisions on issues like whether to remain in a course, how to prioritize the workload and how to be successful in a class. Research indicates that college students, both traditional and non-traditional, learn more effectively when they understand faculty expectations for courses (Lowther et al., 1989) . By providing clear information regarding their expectations, instructors can reduce student anxiety, reinforce positive attitudes and enhance students' ability to learn and perform well. Providing accurate and comprehensive course information also suggests that instructors are well prepared, which may increase student confidence in the instructors and facilitate student learning in the course (Grunnert, 1997) .
In addition, the syllabus is often viewed as an informal contract between instructors and their students (Brodeur, 1986; Lowther et al., 1989) , while others view it as a binding document for purposes of evaluation and grading (Altman, 1989; Dixon, 1991) . Consequently, students can use the syllabus to address legal disagreements about their performance in a course (Hollander et al., 1985) . Likewise, instructors can use the syllabus to document that a student was appropriately evaluated when there is a disagreement about a grade assigned in a course. For example, in the case of Hill versus University of Kentucky, the student's legal challenge over his expulsion after failing a course was dismissed in part because the instructor was found to have followed the guidelines of the syllabus in the grading of the student (Parkes & Harris, 2002) .
Syllabus analysis 551 Handelsman et al. (1987) used the principles of informed consent from the healthcare field to suggest that ethical educational practice requires instructors to provide clear information to students so they can make informed decisions about their courses. They suggest that the syllabus must address three areas to allow such informed choice: course subject matter (the course description); course expectations (objectives); course evaluation procedures (major assignments, grading policies). This allows students to make informed choices about courses, much like patients make choices about particular surgical procedures or treatment alternatives. Consequently, syllabi need to be as accurate and specific as possible in order to reduce ambiguity and the idiosyncratic interpretation of course requirements and expectations (Vattano, 1987; Birdsall, 1989; Ryan & Martens 1989; Serafin, 1990) . In fact, the recent revision of the American Psychological Association's (2002) 'Ethical principles of psychologists and code of conduct' directly addresses this issue. Specifically, Code 7.03 regarding accuracy in teaching states:
Psychologists take reasonable steps to ensure that course syllabi are accurate regarding the subject matter to be covered, bases for evaluating progress, and the nature of course experiences. This standard does not preclude an instructor from modifying course content or requirements when the instructor considers it pedagogically necessary or desirable, so long as students are made aware of these modifications in a manner that enables them to fulfill course requirements. (p. 10) One of the three areas identified by Handelsman et al. (1987) that syllabi must address to allow informed decisions by students is the course description. This part of a syllabus helps orient students to a course, creates interest and enhances motivation to learn the subject (Birdsall, 1989) . It can also help clarify the relationship of the course to the students' academic development, program goals, general education requirements and the institutional mission (Lowther et al., 1989; Parkes & Harris, 2002) . The second section of a syllabus needed to allow informed consent by students concerns the course objectives, which communicate expectations regarding the knowledge and skills that will be learned, serve as an instructional guide, provide structure for the course and assure proper evaluation procedures (Broduer, 1989) . Unclear course objectives can result in student complaints regarding unfair tests or assignments, course disorganization and lack of fit between topics. The activities section of the syllabus is critical because it communicates the academic workload that students will be responsible for in a course. Descriptions of activities help students understand how they will be evaluated and what they need to do to complete courses successfully. Lowther et al. (1989) found that students often report that instructors do not clearly describe either the connection of particular activities to course objectives or the expectations of those activities, a complaint which can be easily avoided by a careful and thorough approach to writing syllabi.
Examining syllabi to assess use of technology in a teacher education program
The teacher education faculty at our university recently decided to revise the curriculum to ensure that our students would enter their careers with the ability to effectively utilize a range of computer technologies in their future teaching. Many practicing teachers limit their use of computer technology to video presentations, word processing and basic skills practice programs, while more advanced technologies, such as desktop publishing, video conferencing and electronic discussions, have greater potential to increase engagement and achievement among students (Milken Exchange on Educational Technology, 1999; Tharp et al., 2000) . Consequently, our teacher education curriculum was revised to ensure that students learn about a range of technologies useful for student learning.
To provide both formative and summative evaluation data to the faculty, we needed an instrument that would estimate students' exposure to and use of various technology skills in the existing curriculum, as well as measure the extent of change in this area of the curriculum after the program redesign. Due to resource limitations, we also needed an instrument that was highly efficient and easy to use. We designed our measure to be used with any identified domain of learning within higher education curricula, although we focused on technology skills in our initial application of the instrument. We based our examination of technology skills on the National Educational Technology Standards developed by the International Society for Technology in Education (ISTE) (2000) . These standards are used to prepare teachers who can demonstrate a sound understanding of not only the basic functions of computer technology, but are able to use content-specific tools that support learning and facilitate higher order thinking, collaboration and real world learning.
Method

Syllabi and participants
We analyzed 88 syllabi from the required courses within the teacher education program at our university as well as the courses that our teacher education students normally take to meet their general education requirements. The 41 syllabi we examined from the teacher education program were taught by 14 different faculty members, while the 47 syllabi from the general education curriculum were taught by 24 different faculty from the College of Arts and Sciences and the College of Communication.
Two groups of faculty and one group of students were included in our examination of the validity of the information obtained with the instrument. A group of eight faculty from the teacher education program (7 female and 1 male with a mean of 9.01 years of teaching experience) were asked to rate the accuracy of 11 syllabi for courses they had taught the previous semester. There were also 22 faculty from the College of Arts and Sciences and College of Communication (9 females and 13 males with a mean of 21.09 years of teaching experience) who were interviewed about the integration of technology into their courses and the accuracy of their syllabi. We also surveyed 64 teacher education students about the accuracy of the syllabus for one of the courses they took the previous semester. These students ranged from freshman to juniors in terms of class standing.
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Instrument
The Syllabus Assessment Instrument (SAI) developed for this study was designed to assess exposure to and use of skills in a specific domain of learning within courses in a higher education curriculum. The instrument focuses on the three components of a course syllabus identified by Handelsman et al. (1987) : the course description, course objectives and course activities. In the first section of the instrument, raters are asked to determine whether exposure to a set of targeted skills (in this case, technological skills) is 'explicitly', 'implicitly' or 'not at all' stated in the course description and each of the course objectives. Raters were instructed to categorize a course description or objective as explicit with regard to the use of technology if it contained statements such as 'A goal of this course is for students to become knowledgeable of the possibilities for using computer technology in teaching'. Raters were instructed to categorize a course description or objective as 'implicit' with regard to the use of computer technology if it referred to a broad array of topics that was likely to include the subject of computer technologies (e.g. 'A goal of this course is to introduce students to a variety of educational methods and techniques'), because we had found that courses which included such statements did include technology among the topics covered even though this was not explicitly indicated on the syllabus.
The second section of the instrument asks raters to identify whether a targeted set of skills is needed to be able to complete each of the course activities successfully and, if so, to identify which particular skills are needed based on a list developed to represent the domain of skills that has been targeted. For this study, we developed a list of technology skills based on the ISTE (2000) National educational technology: standards for teachers. The importance given to the development of each of these various skills is then estimated by noting the proportion of the total course points that is given to the assignments that require the use of the identified skills. A copy of the instrument is available from the study authors.
Procedure
The reliability of the SAI was examined by calculating the level of agreement between two raters who independently used the instrument to rate the study syllabi. The validity of the information obtained with the SAI was examined through the use of three procedures. First, we asked 8 faculty members to use a scale ranging from 1 ('not at all') to 4 ('completely') to respond to the following questions: (i) how accurate is the course description that appears on your syllabus in describing the general purposes and nature of the course; (ii) how well were the objectives, as they appear on the course syllabus, accomplished in the course? We then asked these faculty if computer technology was required for each activity in the course and, if so, to identify which technology skills were needed to successfully complete the class activities. Second, we asked the same questions of 64 students who had taken one of four courses for which we analyzed the syllabus (the number of students per class ranged from 12 to 21). Finally, interviews were conducted with 554 M. B. Madson et al.
22 faculty members regarding their integration of computer technology into their courses. These faculty were not asked to make specific ratings regarding the accuracy of their syllabus, but were asked to explain the accuracy of their syllabi in describing their integration of technology into their courses.
Results
Reliability
The independent ratings of the description, objectives and assignments for the 68 study syllabi resulted in very high levels of agreement. Cohen's for the inter-rater agreement for the course descriptions was 1.00, while the level of agreement for the course objectives was 0.91. The level of agreement with regard to the computer technology skills required to complete course assignments successfully was 0.88. The raters then discussed disagreements until they arrived at a consensus regarding the most accurate ratings. Most of the disagreements involved clerical errors by the raters or categorizing a course objective as having 'no statement' regarding the use of computer technology rather than having an 'implicit' statement.
Validity
We first asked 8 teacher education faculty to rate the accuracy of their syllabi in describing 11 different courses they had taught the previous semester. On a scale ranging from 1 ('not at all accurate') to 5 ('completely accurate'), the faculty indicated that the course description was 'completely accurate' for seven of the courses and 'mostly accurate' for the four remaining courses. Of the 90 objectives analyzed across the 11 courses, the faculty indicated that 41% were met 'completely' and 46% 'satisfactorily', but they also indicated that 13% were met only 'minimally'. Regarding the particular computer technology skills that were needed to complete the coursework successfully, there was 78% agreement between the identifications made by the instructors and the researchers.
A second set of 22 faculty who taught core general education courses were also asked to explain the accuracy of their syllabi in describing their courses. Two of these faculty (9%) stated that their syllabi did not accurately reflect the use of technology in their courses and that they actually emphasized technology more than what their syllabi indicated.
We also asked students to rate the accuracy of four syllabi using the same 4 point scales used with the teacher education faculty. Across the four courses, 55% of the students reported that the course description was 'completely accurate', 37% reported that the description was 'mostly accurate', while 8% indicated that the course description was only 'somewhat accurate'. In the first class, students indicated that the objectives were met 'completely' (79%), 'satisfactorily' (19%) or 'minimally' (2%). In the second class, students indicated that the objectives were either met 'completely' (40%), 'satisfactorily' (40%), 'minimally' (14%) or 'not at all' (6%). Students from the third class rated the objectives as having been met Syllabus analysis 555 'completely' (35%), 'satisfactorily' (42%), 'minimally' (22%) or 'not at all' (1%). The objectives in the fourth class were rated as having been met 'completely' (75%), 'satisfactorily' (24%) or 'minimally' (1%).
The primary assignment for the first course included the development of a portfolio. There was 100% agreement among the students that this assignment required the use of technology, but the specific types of technology skills that needed to be used could not be identified because students were allowed to choose the types of technologies they included in their portfolio. Across the assignments in the second class, and there was 78% agreement between the students and the raters that technology had to be used to complete the assignments successfully, it was again unclear which types of technology needed to be used to successfully complete the assignments. In the third class, there was 100% agreement between the raters and the students regarding the need to use six specific technology skills, 75-99% agreement regarding the use of five other specific skills, 50-74% agreement regarding the use of five other skills and 49% or less agreement regarding the use of seven other skills. In the fourth class, there was 100% agreement between the raters and the students regarding the need to use one specific skill, 75-99% agreement regarding the use of four other specific skills, 50-74% agreement regarding the use of two other skills and 49% or less agreement regarding the use of seven other skills. Across these courses, the most frequent disagreements between the raters and the students concerned the necessity of using the World Wide Web or database searches to complete particular assignments successfully. Follow-up conversations with the students found that professors' verbal instructions or class handouts indicated that use of these technologies was needed to complete the assignments successfully, even though it was not indicated on the syllabus.
Emphasis on technology in the curriculum
Examination of the course syllabi from the original 1998-2001 curriculum found that 8 of the 68 syllabi (12%) included explicit statements regarding the use of computer technology in their course descriptions and none analyzed included implicit references to technology in the description. With regard to the course objectives, 17 of the 68 syllabi (25%) included explicit statements about the use of technology, while another 7 (10%) included implicit references to technology use. Taken together, 25 (37%) of the 68 syllabi included either explicit or implicit statements regarding the use of technology in either the course description or objectives.
Relatively few of the activities assigned in these courses, however, required the use of technology skills. Table 1 indicates the number of courses that required the use of specific technology skills in order to successfully complete the various assignments across the 68 courses in the 1998-2001 curriculum. The weight given to the assignments that required the use of technology skills (i.e. the points given to these assignments compared with the total points possible in each class) was also low. In fact, the grand mean across all of the 19 skill categories for all 68 courses analyzed This category usually involved the use of technology of unspecified types; students were allowed to choose from a variety of technologies to complete their assignments in these classes.
558 M. B. Madson et al. was 3.2% (i.e. only 3.2% of the total course points across all 68 of the courses was given to assignments that required the use of computer skills). As a result of the relatively low emphasis given to the development of technology skills in the 1998-2001 curriculum, the faculty in the teacher education program redesigned several courses to increase the learning of these skills. Faculty who were not well versed in these skills were provided training and/or consultative support so that they could integrate a variety of technologies into their class presentations and assignments. Both technical and instructional support were offered, depending on the needs of the faculty member involved. To assess the effect of these changes, we compared the emphasis on technology within the 21 courses in the 1998-2001 teacher education program to the technology emphasis in the 20 courses in the 2002-2003 program after it was redesigned. Before the curriculum redesign, only 4 of the 21 courses included an explicit reference to technology within the course descriptions or objectives and no additional syllabi included implicit references to technology. After the redesign, however, 10 of the 20 courses included an explicit reference to technology within the course descriptions or objectives and another 7 included implicit references to technology.
There was also a substantial increase in the number of courses that required the use of technology skills in order to complete the course activities. In the 1998-2001 curriculum, 8 of the 21 courses required the use of at least one technology skill in order to complete the course activities successfully and 5 required the use of technology skills besides word processing and the Internet. After the redesign, 16 of the 20 courses required the use of at least one type of technology in the course activities and 9 required the use of technology skills besides basic word processing and the Internet. Indeed, there was one course that now required the use of technology for each of its assignments (i.e. 100% of that course grade was dependent on using technology). Of the total number of points given across the 21 courses in the 1998-2001 curriculum, only 1.5% were given to assignments that required the use of one or more technology skills. Of the total number of course points given in the redesigned curriculum, however, 36.7% was given to assignments that required the use of technology skills.
The particular technology skills that were needed to complete the courses in the old compared with the redesigned curriculum are indicated in Table 1 . Word processing and use of the Internet are the most often required uses of technology across these courses, but there was a clear movement toward requiring the use of other technologies after the curriculum was redesigned as well.
Discussion and implications
In addition to documenting the purpose, direction, expectations and grading for higher education courses, syllabi provide useful information for evaluation purposes because they often describe the knowledge and skills that will be acquired through successful completion of the course activities. Therefore, we developed an instrument to examine the syllabi for the courses completed by students in the teacher education program at our university in order to assess their exposure to Syllabus analysis 559 computer technology and the technology skills they would need to use to complete the course activities successfully.
The results of the study suggest that the data obtained with the SAI are quite reliable and reasonably valid. We found very high inter-rater agreement between the two raters who independently analyzed course syllabi, although the results regarding the accuracy of the syllabi in describing the courses were more variable. The primary reason for this was that several syllabi did not thoroughly describe the nature or expectations of particular courses. Consequently, the teacher education program administrators overhauled the process of developing syllabi in the program. They developed a template for writing syllabi and worked with instructors to ensure that syllabi accurately described how individual courses contributed to achieving the overall program standards. Consequently, the syllabus analysis proved quite useful for formative evaluation purposes. Indeed, the redesign of our teacher education program has been thorough and a variety of stakeholders have been pleased with the results to date. The program is also in a far better position to enter its upcoming re-accreditation review as a result of this process.
There are several limitations, however, to the use of syllabi to assess skills that are developed in a higher education curriculum. Thoroughly evaluating a curriculum is obviously a complex undertaking and syllabi provide only limited data with which to assess the knowledge, skills and dispositions that students develop as they complete a program. Developing reliable measures of course outcomes (i.e. the knowledge, skills and dispositions that students acquire through completion of a course) is quite an ambitious undertaking and administering these measures before and after students take courses to assess their learning would involve a significant investment of resources. Undertaking a process evaluation of courses to assess how teaching and learning were taking place would also require substantial resources to observe class meetings as well as assess what students do outside class as they study the course content and work on class activities. These more thorough evaluations would obviously provide more complete data about the skills that students develop through completion of their courses, while the assessment of syllabi described above provides only global estimates of course processes and outcomes and really focuses on students' use of and exposure to a set of skills rather than their skill development per se. Perhaps the primary advantage of conducting an examination of syllabi is its efficiency in that syllabi provide an immediately available source of information to examine the role courses play in advancing the objectives of a program. Using syllabi for this purpose obviously becomes much more challenging, however, when they are not thorough or accurate. Inaccurate syllabi can also give rise to student complaints, dissatisfaction and even legal challenges, as well as make the process of program accreditation review more complicated.
The SAI can be used to assess students' exposure to a domain of learning and their use of skills related to that domain for perhaps any area of learning in higher education. We, of course, focused on computer technology skills using the widely accepted set of technology standards developed by ISTE (2000) . To use the instrument for other learning domains, two adaptations would need to be made. First, decision rules should be developed regarding the distinction between explicit 560 M. B. Madson et al.
and implicit references to the learning domain of interest. Second, the set of skills represented in that domain of learning need to be identified. Relying on a previously developed and widely accepted list of skills for a particular learning domain will make the task of converting the measure for use in that area easier and can also enhance the content validity of the measure.
With the growing emphasis on accountability and outcomes in higher education, educational program evaluation has quickly become more important. Thoroughly evaluating educational curricula involves a great deal more than just an examination of course syllabi, but when one needs an efficient assessment of how sets of skills are developed within a curriculum, the SAI can provide useful information with which to guide program development and improvement through evaluation. 
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